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1 . DNA i:^^f 4 NP- »B £ b X li m T 4 . NP- .B IC IS 

2 . ft ERF]* DNA XliRNA £3-A,Tl£4m#©«J[ffl3fclJB£© 
©iHtti* flfc 7 ? U KKfl. 

3. aee^* u b KT*»*©ttES 2^£©©itttt 

£ nfc 7 ? 1/ * f- FEW. 

4. U B t => - K "T * cDNAE #1 „ 

5. 8il£E?lJA<0 2 n*EH ££A,TE£5m*©iaiB3& 4 
5£_«©cDNAEH. 

6 . 2>*©lfiBB* 5 QEfft©cDNAB*l(= X 0I£W1Eft£nfc*Hfia o 
7. a^coiBtfflSI 5 JH£tt©cDNAE*l££A,TJi!c*^ 7 * - 0 

8 . » J* <D « IB« 5 mE«cOcONAE^l 1= i^-K^i^^' 

9 . I. Bo 

10. fflft* U B NF- .B £3-/,Tf£*iK£f*o 

11. K B fe&LfZ-rz 9 V T * cDNAE^ T tb o 
T, I5EcDNAE^A< 3 S© K / -< > £3-A,Tfi£ 0 , C C T IU £ 3* 1 

km >7^^i72ffflcoT iyi»©ia*t±i&tB£*rL, tit3>t> 

t^E?i|, DEEYEQUVK(E?11S# 4 ) £ £ ti* W £ * > '< 7 M © N - * 
1 ©RPSTRCE^IS^ 5 ) CO PEST (E^S^ 6 ) ©3>-tr> 

-9■xE^^'^^'Cfi^^l^rE^>' l! ^5^coc-^aaE^^■=I- k-t* 
c t^^eat-r-scDNAE^io 

12. ae-?aa*Ka64K»rft5{fcit»K*isisr*/;A©^ 
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a) flifEft^ttW t U B St 0 NP- k B '£S"^"CI5££IE&1*<!:£ 

b) ffirESf^t*^H?ttT'5 -ecoAfi^tC J: 0£*<t LT©tt£(fc?: 

a) U B, NF- ,B & B*£ fb^tt V £ & ffi d fcv* T t£ £ t , £ 

crinrE u b sa np- k B i±. u b np- *b £3*^-cis* 

aSt*£J{Jl£-r*©t::-r-#tt*Tl*aEL : *LTlffl£ffl£{*^£co 
I » B coWtt^JSi/Xtia < T^-e-cogeAfX J: OESt UrcOgilE 

©;5&T£>^T* S»#©Bi[S3U2m£©©E£©flr%*£aiI£t&t5l 

is. a£^«f4&#(::*§[a^*j£^£#r*fttb£asr*fc* 
©# &r£> , 2»^coisia3Pfi3iaEecoE^cDW»ft€-inE«iatc 

16. W*©«ffl!IU2EEtt©;frffit:: <fc 0 !33££tt*E* 0 

17. a^co©S5513^Efico^^m: 0 fe!S$ n-5E3So 

18. iS£^iffl»3£git::*aH-r 5«?^l^tf 4 £ &t>t\*mA<D® 
fir^ter^oT, BiTEfffl Ac: 4s t* * I „ B © 56 #£<!*£;& *S £ W 3 

19. ffl£ I. B ©5&^# I. B „ Xli U B nRNA©*£>ffl|3£-r S 

20. itfc^-ia^^^friea-r *&£i£*r-r * t&f>n*fiBA©& 



^i»tst>n-5«BA(citeL"Cffiai>^n5friv r 5n*'*fife^-r4c 

21. I*£ U B co^m^ I> B „ Xli U B mRNA© » £ SO >£ "T * 
CtCJ: -» T*S3 n*W*©iBIB*20iB£tt©2f ft. 



a * 

NF- k B IE^«tfeifct&5?©-f>bb-*-&C/*©&ffl 

/c*co^KIEXIife«&cof5j^co^a(b(iaffl^n^fflfi!tft^*BB© 
9i:3di%$na. J:0S?L<l±, M * © * > '< 7 M £ a - K"T * i* 

k*-t xi, 3Ptt©ttsi^wafte*wr5^^ : ? L ft^>^"7 

( C ©tffffl (XO^T l±, Balkwi 1 1, F. R. , . , 1989. 
immun. Today, 10:299£#I£©.Ii:) o A: i: i IX , ^ -f MOli, 

-en^@f*©^f£&£/s*©*afi&&^£©te©-*'< h^>r>©^^ 
s »tt e>i ti. -y- -< ^ooy-o>f*> - i (iL-o at; 

affltf^H^ (TNF)©ff tET^ IL-1U. ffi © ^ ttJ ^ W « ^ 

JffliS«fft(-J:0 5l*<ac$n^t H:fcit4Bfeitt-> a ^ ^©ifiiSfE 

e;To 5^tc, TNF (i. »ffitt^-f^^*Jfi»-r*t h^BStife 
it -5 h h$feJ[$^rflO^ ;ux©%m*0ffteti-Li6^c tt:if^T!J64 
-T ^ C t tl<A i&Tfi & nt ^ ^ 0 Folk^_^. . 1989, PNAS(USA). 86: 
2365o TNF &GMl-ni$fc % M^^aefttfE^a, ^(-MfiBiftdfc 
hTI>iJ>l$ 14, Duff, n if . . 1987, International Conference 



on Tumor Necrosis Factor and Related ^^^yxAns^ 175 : |0 o 

1L-1&C/TNP OffiiC, h ft 4^Wttt>Z\l-W^ Sift. 

^ IC Hfe ifiiffi, mm^e>%WiZW5.? * z t WAS.??. 

5n/;. Hack, 1989. Blood, 74: 1704;& tfUiki I989. 

FEB . 250_:607« IL-6I1 * fc, ^ << 1 »J K-vffjaH^-, > * - 
7 j. o y - £ - 2 . B - flBfl&^atH^ 2 , 26kD(D^ >/< 7 HSt/fff 

fe^aa^Wi'itCt^/T^nti^ (Sporn.S.A.. *l £ . , I 990, 
J. of laaun . . 144 :4434 — 444 1 ;Thorens. B. . . 1 987. Cel 1 . 48: 

67i) e ^7^f 7 «(t*<o3o^tii*jr, nmai 

<D mRNA U ^ H> cd & a £ ft K «fc 9 £ J* £ n £ J: K , EH i£ -£ L ^ 
ni (Mask i M.S.. . 1988. J. of Immunol . . 140 : 1690),, IL-1 

8, TNF-a & C/ c-fos it & & tz ffi ^ n -5 a< , tC6A<CSF-l li£ 
flf«Sa(OoRNAU^;Hi905> £ Ti: 3 £ JtffilWi:, c-fnis Stif *) 

o ( Eierman. D. F. . 1989. J. of Immunol . . 142 : 1970—1970) „ 

*lc»»an*A<. tt«a»li, IL-ljS. TNF-a XliCSF-1 
^iHSRatf»»*3l**gcr/i».c* + £Tfc* (Haskill. S. . 



?5S¥G-508029 (3) 
i:irsttttfl£fcj:A,Ji^n c t ii9ja*c*s cspom. s.a.wc> . 

NF- k B iftti^^^BliC^jSttftttlTftict 
A<7i?dn/; (Son, R. and Bal t iaore. D. . 1986. Cel 1 . 46:705—716). 
CCOES^U, *>%*f4 >itfc*cODNA n «j @ « \Z & ^ r 4 c 

t A^ipd tiTl»* (Leonardo. U. and Bal t inore. D. . 1989. Cel \ , 58: 
227— 229)o a^Oite^F^fS NP- »B DNA - & CD 91 5B * 51 

ject (Son and Bal t inore. FflB ) 0 IJoT, NF- ,, B (± N 

n>$ 0 ae^r, nf- >b cd«>&£ phst * a^s-fai^r * c t^a? 
2 <* n if £ i* , -en^iiifegi2;»iciii»T^'rh*'<>o 

NP- k B l± U B *36kD<D * > ^' ? WKM« Ltl^ C i 

A< jft iS tp £ n (Baeurle. P. and Bal t inore. D. . 1988. Cell . 53:211 
— 217;Baeurle. P. and Bal t i more. D. . 1988. Science. 242 :540— 
546)„ NF- ,B li. SOSC/eSkDcD^TM^^-r * 9 >'< 9 WA> *=» Jfi 
5o U B (i65kD<8-*r7* j.^ ^ (Baeurle. P. and 

Bal t inore. D. . 1989. Genes and Development. _3_ : 1689— 1698) <» 

a air, fti5©^«wm3fE mt*^ u b nf- k B <o 

dna te^stiic^ LT-eo(BSiam^y o ^;t6:t^^t, c 

ft it, *>'<?K*:r---t*/7< NF- »B DNA ^^Stt^Oh-FoT 
»1±ffc-r*tt0 (Ghosh.S.and Ba 1 1 ioore. D. . 1 990. 
Nature . 344 :678 — 682), 

6T£>69 NF- k B fit; U B £OaflB<*<0(^^O^a6cDT -/-tr-f ^ 



* H JliaaFtr£©£ n£*&BJ|CD 1 -3><OE.S(±, 34— 38kDcD#^A 
£*TT<5 NF- k B (C X 0 te^Stifb^fSST -5 ^ ^ KOEffiA- 

*!6Bqoj2 0ia*l±, 34-36kDO^^-»^^-r ^ NF- *B (C <t 
*36^to* 3 (DK.^tl, 34kDS)1£3ffS£fe{r;-r >t t'^-O^o- 

0 1 (i MAD-3 (OcDNASS^^Tnf , 

m 2 n u b cDcDNAK^ac/ *ni:«-j < mmz n* 9 > j< 9 n 
K^I^TnTo i.ekbw^: § $ o ^ o - xi. y - y > y o v h ^ 

**f-o ■> > ij ft 3Bttac/5T(ffi/i PI K > -f >ti 

T«A<?i^nriiO, m^^n^PKc >&tit^mu. ±.mt)<t\fr 

MTfc 0. It 3 «coATTA (IEW*9I) * ^ - 7 l±T»^?l^ 



(Lux if . . 1990. Nature . 144 : 36—42) l±, »<7p5ntl»-5, 
0 3 l±Kyte-Doolittlea*tt/«|t7jct4y a ? h^^f 0 5»®7 

> + >stt*ii-hai^5i^n-r*i *k -eLTfla^cDS«tt:iiEaA< 
ft *t «i nti^, m££ ni pi-3+ t---tfte^ k ^ >acFftt^Jt 

a 4 A (±. 4 > t' h □Ic^dftf; I. B oRNAt^ U B cd^W^^ 
-T o 36— 38kDO 9 >'< 9 «£H2R-r 5 C t ^ft. 10K SDS^'JT 

fc I. B mRNA ( U — > I , WT) Xli_AccI ^ it Z ft tz 1 5 X I Y 
t>&n$fttz I k B mRNA (U->2. A) ^^Dr^AU:. 

PHA Ssm^ nf-Jurkat T - tfflJfc CD 16 tU tS) ^ ^ W *T * Y ^ ^ « > 

ro-r^flifflsnfc. »:©^>^'?wa5i^ffim^n/c:fii*^n 

fcJurkat T-tefi&corafaaittl (U->1) , Jurkat fa m Vl> + U B 
rD/7Ainfc*IBa (U->2. WT) . JurkatMajtt + _Acc 1 
- 9t9zWlj&frfr "io mRNA (C J; ?)HSi$nfcSI!?«j (U->3, A) . 
a^Jurkat»a«b + ««H2R* nfc»tt855jfliJ«»»»<0* ( U - > 
5, HIT) o *3'X*eiIU NF- »B / DNA a * co » « ffi ^ ^ L , * 

0 4 c li. mmz n/- Jurkat T-ttafiaoDQfflaitt^^mftr^v 

*9 at 3 nrc Jurkat T - & AS CD ht ffl tS» ( U — > I — 5 ) , + NP- .8 
CD p50 DNA - % & * 7 J- - v M: it r <S fit ifll fit ( u - > 4 , 1 li ft. 



7*o-7*li, 0cf>±85U?F^niia 0T*^^IUT (UHC-&£|*7* 
a - 7*) , lgK(fcgtr a y ij > * y /<) &C/UHC(7 5 * I ©UHC x 
>/N>1f-7a-30 „ * # a^EOI* NP- ,B /DNA H^ttcD&M 
0E*tfL. -t UT/J*<* 'ifcEPIiKBPl/DNA t* £ * © & K ff £ tt ~t 0 
H5AI1 U B * J:<5 DNA - & £ JStt CO ffi W O <8 »te 

^^t. Y;u»«iar>7 h ti. dna-©#&1££ ^tff-r 
r 7 ^ ;uxuLTF^c;oct-i(ocTA) 7*0-7* c^;* n* «t tt) 

yorn^ntswa <u->2, wd , xu + 8HHH5?i&wto 

( U - > 3 , UT) «t^(I^> + ^^-h^n^o ? "7 X I UHCx > 

DNA- IS£J£ttH2TFl (Baldwin and Sharp, 
1987. Mol. Cell. Biol. . 7_ : 305- 31 3) £ 3" t;HeLataJi& fr> £ © * x * 
* ;U a - *®t> ( b - > 1 ) „ + I. B ^or^i^nfclSlBtil 

(U->2) X(± + H«HR*n/i»JWtt (l/->3. UT) 

a 5 bi±, msfcottiaa'tti:: nf- ,b ^^nftoy/^n 

t* U B HIRSnfcSJI¥tt<Z>ffifln«*tr CWT) « ifcSttfcBltt* 
NF- h B /DNA 8r£f*<DSS&ffi£7F * U T /h £ $c E0 (i KBPl / 
DNA «*<*©9»8Et/T-r. 

0 6 li, 7 s ** 5/ 3 u - h U B ffliA^© NP- »B DNA- 

#oT?5X I UHCx >^ 1/^-7* □ -yaffil** : DNA — fSfO 1± 
ffiS$tt^NF-*B ( U - > 1 - 3 ) , + UByar5A^n/c 



?JS¥G-50802y (4) 

tnn^ntz nf- *b t^^T*^- k u/^fc, doc tt^TNP4o^s 
an Lfc ( i/ - > 4 > • fcepu, np- >b /dna tt#t*«o#i&«£^ 

0 7AI1, U B oRNA»^©BI5BOi!ft^. $ M W » t± S C/ tfi * 

-cttfcttifflfis/^ti&ajsn. *Ltro-7t ltso u b cdna 

n/c csporn A£_^. . 1990) „ ?> tff 3 n * »$ rum , mtzizmnztxtz 
ku* (To) . ^-<^i735-y>aairu - h^o307> oo' ) & 

CM. 2. 4ac/8R?iai©a-W«Tfto/: 0 RNA OU^/Hi, ft 

(tx^ o - n*:i8&t;28 rna'< > K©82£it«-r*- 

07 Bli, *-<7*IV3J5-Y>, 7-<7*a*??->. ft - 7 -f 7* 
a* ?^>ircfc»)8l£t*i"fc£n/c747*a*7^> (Eierman ft 
1989) i:J:»)iiaS5n/:XliUlldnTl^il^7^f 7 mi± 

jsn/z*?*** (pmn)a<s ^7>Pt^ n^o 

07Cli, mif^^©RNA ^jnL, * L T m * © iffl8&3* tt< U B 
□RNA6D«fiKSC/SI56U^^*^^r^/cJ6(C, ^S*PCR tXffitcJ: 

t> W ^ n o RNA LPS <t 5 4 I* fffl (D $d 81 £ fls o T 

Xt±^^/A^T©h h^V»SRF*Jffi (HUVE) :HeLa (*) , RAJ I (B 

-mm) . HSB(T-aasa) xi±S68 (^^tt«^a) tesa^a^u 
fc. astw(c*5?$nfc 4 ^ibin-»* n^m^cDNA^^ft a WO/: 



^m«£0cDNA*i NF- ,B IE ^ t* © -o ^ T Ktt $ n 
*:|B^(i, 1f ^B^. fc tx-ii NF- h B fc^Stt<taW>T > h f 

*3BW© i. b -< v t e *-£a-r*ffr. ^B^^^i^se^n^ 

# t* <b ( r 'i 3 *> ;u ft ) i: J: 0, X li fc X.IXB3 K , * x 7 x - h , 
r'trf-/u$a(/0»<o fecotct^-rytf^-^^^WXti^^-y 



•^fla* xu -taa^rsi" xi± 'm^mi&" \t. n^^^w* 

»4 J:-5tt3feS*S&-r*. S6oT, * SI 30 "f ^ A iZ 

T-rx/Kt^r-T-^ac/iv^y^-'tfiiffl-r-sc t^jaj^nr^ 
-60 



t t^T £ J&WIEaSrk A: *b re i& C (i^P# i/ x -r /.li'* ? 9 
- Jtl-Sl^3 n* A<, L ^ L 'X ^ #C IC , 3WXDNA Tg£ 

stt&#©£a¥tt«t±©fr;arti£W*tt-r, ^-Lr-en^a^^ 

ft » ic , Oth'^- U B © r£ tt li & GE £ S 3 1* ^ x © & 
noittc^FOlB^lcJS^t^T NF- ,B © f£ ^ J£ tfe * ft ffS T 

ifcffiXli^ ^ /Uffi!fti:at$n/iH^ < ©&S& * NF- .B 

9J»r £ n rc +r 'f h ^7 >Ott^-*3 - Kt -ScDNAE^l % 
trc DNA 7 -{ 75 M — , ^©cDNAET^faJ^, &</-e©E^J©-*:r? 

□ -^>r&cF5smoffl5tii, sit i:abntt^^<cD^s^ 

©r-AK^fcBSlC.^;* n<5 0 cfcOtfJElcii, j^ST h * -f 

&£ft;8L, :;titt^n/:^M-, dna e^xii^jeS;* nfc 
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If, New England Biolabs. Product Catalog £0BaU<fco — .ttWC 
I KXIiDNA E?q I u g ^tfj20*i ©H + , 1 i&{4©5» 

J: OWtt^nio * B ^lffl*(Cfett ifiPltcii^Tli, ftfflWicti, 

a*i©#!i5s?*A<, dna sff<95£'.£ffi<t£ffar*fcafcttm3 
n* 0 i i^fui — 2 t$ini0W > + 3 >^ra^ffl 

i^ns^, m lm * ©£*)A<*iS3 n»<5„ ©-f :/*,L'<- 
i✓ a > ©t*, ?>^;KU7x;-/i/^aDtwi,Ai:j:6li!mji: 

Gfc<Sephadex C-50 J* tr V * 5 A l*T© 0 o 
v h 77 7 ^ -fiStCt OTKttS^^'ilHliR^nSo Braid*, W 

5, ^-rX}>tt©-lKW/ia^li, Methods in Enzymology. 1980. 
65:499 — 560 i:aUiSn5. 

*lKWWr*rifc77ry > Ml, 50tnU© h 'J X , pH7. 6 , SOraU© 
NaC£. 6mM© UgC*. , 6oU©DTT & C/ 1 Omll© dNTP IC V * T 20— 

25*c t#j i 25#ra ©-< > + a^-i/3>^ra^-ffit>r, <iof 

t + ->7?UtfKMJt.X7i-h (dNTP) ©# ftTT, E . n 

<; dna ^'j>7--ei(D^^77r>>h, r^^B^uy^^ 
? r / > h \z x o &m-r z z x o ?* ? > hxmttz ti&z, ? 
<7i:«t5S!iS©a, ^©®^aii7x;-^/?DD^;i/Ai: 

rs i ? ? ur--tficj:4fflaii. -^fflsc7>coaD7K7>«4 t» 
■r. 



a fed, &©«*&#& tffiffiTT 15-30 £ <0*«Cfc^r fT 
fcfl 3 : 20mM© h ■; ;* - C£ , pH7. 5 , 10mM© MgC & , , lOmM© 
DTT , SS^g/^CBSA , lOmM— 50mM© NaC £ , lmM©ATP , 

| ac; "tt;asr ateofcActi, urr© 0.3-0. 6<weiss)*{icD 

li T4 DNA if- -tf „ Xli " 7 7 > h iSJ " m m <D ti #> It. 1 mA© ATP & 

f V 0.3-0.6(Weiss)ift&<OT4 , J //■-Hf^ffiffld nfco 7>^fffl "ftT* 

iSfeiia^, 33-100 a g/^©^n-DNA anTff^fcns, 

'{ 7 y > h&mmiZ*5i,*XU* |tl2£«a<D^^DNA fltt^^jl ZiMT* 

6 o 

?;-0»ae*DJC/:fti:lBifi7/^'J t-X7r ( BAP) (C 

J:0a^J!iS$n5o BAP ffl ft li , ^ ^ ^ - 1 xx g a 0 I i^tt: 
CO BAP ^ffll^T, Na* ac^MB^eoffftTT , l^lSOmM <D h »; X (C 

x ; - oo.t/^i;J:0 jBS^^fAHiL, Utci^-^it 

iS jfra o M K B * ffl ft (C <t 0 — S m ft * n ^ ? ^ - ic fcn ^ T li FJ5 it 

7 i h7^-f?u>xiiteoen:^a , Hic*f-r5Wtticj:o, x 
ii77X - KWjaKcDSSaiitftffLrfficDv-^-^fflt^ctm: 

^TiB^^n^o Uj ni prep DNA^, P. 1 sh-Howowi cz ^ . 1981. 
Nucleic Acids Res. . _9_ : 2989 © 7j % i:J: 0 ft? K IE ft «* A> t» M 52 U , 
-e LT Affile J; 0 7>tff L, * LT/X(iMessing /X Af. . 1981. 



Nucleic Acids Res. . _9_:309tC<t t)2E©£*aTV*<5cfc -5 tc LT, F. 
Sanger^;. . 1977, PNAS(USA). 74 : 5463 CD 7 * + 7? & ir «t 0 X 
UMaxan t£ it . . 1980. Methods in Enzymology. 65 : 499© tc J; 

4t L T ttffi'X E . 3'it*^bfi!E0, /cir^liE. =»'JK12 t*DC98*< 
CEffl 5 -e©DG98«clil984^ 7 M 13 B ATCCK«TS£3 nt *» 0 , 

-e urs3t5^^fi965^^rr 4, 

aWA£«flfettft*ffl^TfTtt*3n* 0 Cohen. S.N. . 1972, PNAS 
(USA) 69:2110 iZ «t 0 E © $ ti Z <t 9 IC L X , *fi ft * ■> ^ A «■ 
ffl ^ /? ;u > V fiiaac/Hanahan. D. . 1983. J.Mol.Biol . . 166 :557 
-580 i:i!)E«*nSJ:7tt«tt^ Sl» Wttlffltta/< - * 

3-ti'ist«sfifeaxuffi©aiiaofc»(ctseffl $ n«, t r a *< ? <? *) o 

^ y / y t > > X (Agrobacterium t utnef ac i ens) iZ X Z 

(Shair^X 1983. Cene 23:315) — 3£ © M «b © » IC ffi ffl 
^n^ 0 S?S©^H1Efft (i. Van So I i ngen£_£. . 1 977. J. Bacterial 
130 :946ft^Hsiao /Xg .,1979. PNAS(USA) 76:3829 ©Affile '& 
r>XrfKt>t\Zo 

t » < oa>© h7 >x7j.^*>3 > tt ffi , -eoi^'xifflflaat'few 

3 ^X UOffLS©/- tolcl»IfflT $ 6* Graham and van der Eb, 1978. 
Vi rology . 52:546© *) >m*3 Jbi/<? t~tt&m li I 0©^&T^^ 0 

h7>x7,?i/3>ii, 'j>»77 7u>"7i*f^^tt:JBet&©s:^ 

(Wang^., 1985. Science 228_:I49) 4Jfll^ff/i*)nS, 
-? |o<5h7>X7x7^a>liftli, DEAE- rtXh7>(D{Cffl 
*att4 (Sompayrac.L. M. /X X.. I98l. PNAS(USA). 78: 7575 — 
7578) o ffi73 , 'J 4*7 x ^ ^ 3 >u. JBfla^lCT*^ ^ ^ KDNA 



— 5 — 



? XliBRL frbA^T^ 4, 

U 3* ? 7 U*f- Kli, yatteucci • 1981. J. An Chen. 

Soc. 103 : 31 85 © MJ XXf^ffilCJ: 0, XlimECD^ft^'J^ 

?^n-f-K^«a^fflc^Tnfi^n6o r--y:/r©sijxii^ 

^ i) > r©/ii6© — *«©*:*-- tf&Sli. SOnM© h 'J X, pH7.6 . 

lOmM© UgC £ t , 5o«®yf t hU-f h-^, 1 — 2 mil© ATP , 
1.7p t /KO "P-ATP(2. 9oCi/m * A>) . 0. lmUOX^;U $ i> > , 
0. la>M©eDTA©#£TT, 0. Im* J\,<D&niZft Ura«o; /c £ 

xiftfjiomtt©*'; ?Htf K + t- ^^fa^T2)S$n5, 

^StOtSfilK^li, 1987^ 7fl28Bi:^Mdn/:Ty *7**W=3I 
4, 683. 195^. 1987f£ 7 E 28 H tc £ M £ tl fc T / 'i * 
4. 683. 202^Sc;i989^ 1 E 24 B K 4i M S il fc T ^ 'J ij «fi=3* 
4. 800. 159^ (a#(i5)ffl*C<t 0 * * K t&ii $ n * ) CW^$ 

< ? * -^tc ? a - > fts n»5o ftg/gt$ »- y x t ? mi 

X (Thermus aguat icus) (Taq)PNA# *) / ^--^gffi^Sl^T* 
C0^te©$ftl±, 1988^ 3 2 BIC&Bfl^nfcH-O:, 
ES3* 258.017** (cnii. 5lfflC J: O^^teHSlcffliiin^) ICE 
«£ftTii>K flt1$ffl^l^nTl^, 1987^ 9 £ 9 3 IZ&M 

2t\tz3-a y<&ftMmm 235.059^ unii, 31m ic* 0*91 

m*iZ&&* n*) CEtt^n-Ct^Thermal Cycler£» (Perkin- 
Elmer-Cetus) t>£A:irfflTfc*o 

— ttttir. ?a-Wfc£n*f5KK?illi®*©iS©fc*i>IClo© 
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60 .^'J^ - * iflsce^c ©a, pcr titiftans) ©/.*!> 

©»S£UT*tJfc©'J >t^O*3-Ft^7^; KDNA <0 fit 

ffiooaiRii, r > u a ^ttSfi 4. soo. 1 59 % c c c 5 ti 5 *t o u pcr 

8&>!r^©RNA ©tefflTfc-So RNA ffl T & -5 ffl 3fi t* T * * $ £ , 

t^ffltKt^TMo m-ew&sntzxuz. muDzru-r 

- li. ffi©:/5^v-±©&ia&&t(5ll;T£**X[i&ttoT^ 

4f«5' a±c.*iiss5tt*#ti'o + #/ii«<aa<£ b^au *©# 

<3 £ B£ t» li , *H (5 m ft ttl i W Br $ n ^fiEtt * ?4 5 ^ to a 

W B cDNA„ XliE^gtt^tfSiT* V; A DNA C^^tS^ 



"^^±tf^n^fc© (lifts)" 7^, iEWiT-yfO^^T-'J/^ 

a^i±. E . 3 'J t*MM294 XIitt©aWttTS£**l*ia'&ttl= <fc 0 

>XlilS0[fl;t«JJ»tti:J:OXI^7X; K«ffi©aa«i=lSffL 
•J-->rii, Maniatis.T. *£ if. (ffTE : 312-328X' gg^ ^ n -5 A 

a, f set arnif, 3o--A<-ho-t^D-x7-f^^-± 
*;f»%Jt»f ^n, -eLT^cDSttcDiofictO'en^nrjSTj'fHiffia 

* KfcftSnfc 4 a ©Whatman 7-</t^-©(ISI^JilCiSSEW(rEa 
^ *16 : ( 1 ) I0« SDS : ( 2 ) 0. 5M ©NaOH/ 1 M© NaC 1 ; 

( 3 ) 1 . 5M © NaC £ , I. 5M© h >; X, pH8. 0 ; ( 4 ) 2 x SSC 0 
tefla^«ftc/DNA©e^©t*, 30 W ^ ;u r = k 

* tf'W r «J ^ -tf - v/ a V If *itt(r t= r^-C42*C"C 0. 5^ 1 &*fffl . 

^i/^^'iNx^n, s^trcTi - 2i$ra, 4 

X2 n 4, 7 < A ^ - li 2 x SSC SCF O. 1 « SDS(C J; O 3«ft^5 



JBK<G»(*fr^(0 7*7^; K3&<. Clewelt t£ if. . 1969. 
PNAS(USA) 62:1159 ©^ffi(C^oT. 1ft ^ (C J; -> X li , ? o ^ A 
7xi3-;m« (Clewell, 1972. J. Bacterial 1 10 :667) (C & 

^tas^ni, mtt^n/cDNA ii. $nia(c o Tj-tff $ n. -tor 

/XliMessing ^£_^. . 1981. Nucleic Acids Res. _9_ : 309(C <t (3 $ 

CSC^ ntl» -5 ct -3 C LTSanger^;. . 1977, PNASCUSA). 74: 
5463© 'J + i/fetz X 0 . XliMaxan . 1980. Methods in 

Enzymology 65: 499© 2> ffi (~ J; OEJlISiS^ 

I* B > b fcf * - ■£ 3 - K -T * DNA ©56mii. ir©ES©«S© 

e. njcDa^HEiuos^^ni. L^L/irt<^. fts©?ai*S!) 

t i tf/< -> 5 X (bacillus) . t x. li -> 5 X t7f 'J 
x (Bacillus subtilisK a*©a0 7 , 7^ KttX (Pseudooonas) 

5Xi K-^ ^ ^ -A<ffiffl $n*„ /^txlf. E. n'JUASKCIi* 
Bolivar t£ if . . 1977. Gene 2_:95 «t 0 . E. 3 'J acS^t 5 
75^; K. T'i *3 ^pBR322© » V>TJBW1£ft $ n^ 0 

PBR322I1T > tT-> »i VSC/x h^^-C^ >§ftt©A:to©iS£^£ 

iS7£{£/fl S n 6 l^m^Sfi? 1 ! li, 0 - -7 7 * v - (^-^iji-- 
^ ) ftt/7? h-X (£ac) 7"ot-^-| (Chang O^. . 1977. 
Nature 198 : 1056). h 'J 7* h 7 r V ( t rp) ~f a ^ - ^ - S 
(Coeddel ^ jf. , 1980. Nucleic Acids Res. 8: 4057)R C/ A 
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P t -fa*-9- (Shioatake U X . . 19f^^Bture 292 :128) 0> 
X -? KAftl&m Z t\Z7 a * - ? - % &GM987mi2fl 8 H tC'^M $ 

n/cr^'jA^a^m 4.7ii.845^ (?)ffl iz * o £ n 

* > (:M^£n*J;9(Ctf-*7'^SijailA-tr? KirLT^rmfr^n; 
-eUTN... E*9«> 6 bp 3* ft T © WSr £ 5T ftg ic -r * '> / A - < t {> 
I ->to»|ffllSBtt£ 6 31 3 DNAE^coJiflfccDN... i:ltC:t5JI 

dna £?<I££a,ti3c*. n - it fc^ * y - urn £SBtt£ a^r^ -5, 

1987^ 5 ft I9B U£M £ UAi T / 'J ft 4.666.848** (SIfflC: 

CD^C 7 * - £M7T*-f 1986^108 8 B IC£M £ ft. Slffl X 0 # 
5j|laJi:«liiin4, Chans H_X<D B - a y '<n&tomm 196, 864 
#t:E©&n***7r:?--eA (phoA) i/X-r/.fcifcWffl*C* 

ft f# -5 „ * •* * o £ -b ;* t L/h'i/Ti (Saccharomyees cerevisiae) 
<0^#t*, T^^^Baker"s » 8 # jft o <t ffl S ft -5 # , {I U £ 

< ornvft t>&izmm-cz *>o una 2 u&&zmi*%*<7 9 - & 

ffl/T^ns^ ( Broach. 1983. Meth. Enz . 101 :307; T/ l )ftftft?& 
4.803. 164^, SlffllC «k O^^asc^iiin^) , »»5S^<Ofc 
Jii:aW^fl!nD^n; K^^-{>i/;jai^nTl^ itztJLH 
Si inchcomb ^A <*f . . 1979. Nature 282 : 39. Tschempe t£ £f . . 1 980. 
Gene K) : 1 57S O C 1 arkett_^. . 1 983. Meth. Enz . HH_:300) 0 5*§ 
^^-O/^cofclSDE^ii, Mtt&m<?>£l8.<Dtzib<Dzr a * - 9 
--t^tf (Hess tt . 1968. J. Adv. Enzyme Reg . _7 : 1 49 ; Ho t land^ 
£..1978. Biochemistry 17:4900) o 
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nr^-siifiDo^o^-^-u, 3 - * * * r *j tr u - h * *- - -e 

<0/;A©^o^-^ - (Hitzenan>X_£.. 1980. J. Biol. Chen. 255 : 

2073) . ft c/ too mmmm. fcUifrvt^r^ftK-a-ij 
h')t-^;>ar;y7-if, + * * r /u 3 - * -r y y 5 - 

(Hoi land. |jl_£) 0 

$ * - * -EWIi a- KKfl© 3 ' «j-C0fSB*ns tJB^n 
T^* 0 -to J; 9 * - i * - * -li, «fcS*©«£*|=*i*T* 

-cD£ < (i, 7 5X5 Kpeno-46 £ ^ tj x y ^ - -tf « (Holland 
££..1981, J. Biol. Chem. 256_: 1385)X li YEpl3 z> £ f$ £ n 
LEU2itfe : f (Broach££. . 1978. Gene _8_ : 1 21 > li & * T -5 «4 ffiJE 
^■S-^^ ; l^L4^b, BSI^yn^-;-, 9 SI O |3 & 

<bli^IS6T*5o tzt^ii. Tissue Culture . Academic Press. Cruz 
and Patterson. ajK5#Cl973)*^MOC: to *Tffl ttS3EttlJ»#li, 
*X ■ fBHNSl. VER0 & Cf HeLa^flfi ft CFChi nese '>A^^-WJft 

(CHO)^sa^a^r -eo <t 9 ^aKiofcacxossgi^ ^ ^ - t±ia 



iS^^ffl 5 n ^ Simian^ -r ^^40 (SV40) ^ «i <o £9 JQ ft t/ ^ JtS ^ a 
*-9- (Fiers 1978. Nature . 273 :113) , ^ X y o 

* - ^ - , ^txti+T'j^-v, 7fy)^^2, 

-tLTBPV ^-fflC^ruSfLS^TCDDNA cD^acD^^cOi/X^Ati, 
T/*)fttt&& 4.419.446^ ( ffl iZ X 0 * ^ 60 S C t& £ ti * ) 
i:5fl;?cn^ 0 C O i/ X Acogttli, T^'J^^ITm 4.601.978 

m^^X^AJt$»l£|ftco — ttW/i«.«^, 1983^ 8^l6ai:^M^ 
n^T/'J*«»3l 4.399.216^ (Axel(Icfc^) IZ X 0 & «L $ n T 

fij^^ff^to. as©®**, dJ5t^n-s*«#, ^^^s^ 
-5 dna a»©fca6in±aflroa«T*5. 

■f'J Tf-zMt^rt/HEW ( Depicker ^A ^ . . 1982. J. Mol. Appl . 
Gen.. j_:561) ^WfflT^So d «i (C , « tS Sfla ^ « » € ft O A 

cos^sc/^m-^, 1 985 mi ifl 7 e iz&m 5 nrcpeT msa^ 

W085/04899 * ( ?| ffl IC J: 0 * Bfl 3 (- tfl i& O ) KBfl * 3 n T I ' * . 

«*n-5m£»iitfs;coiao*c^'5 < , a tAswmm^a * - ^ - com 

tHJTT OttiSW:co 7 a - ^. > r , £ ft S & C/ 5B ^ t7> tz (C li , E. 
3 'J Genetic Stock Center GCSC86135A> ^l^n/:E. 3 'J t$MH294 



369IOfc*IZti, ATCCC*Kdnr^*«, E . 3 'J HcK12UC1000 
A, SO***, NTN,,cr857SusP. l 7^eeffl * n^-5 0 1987^4^ 7 B(C 
#K3 nfc E . 3 >j DG116(ATCC53606)»<i fcffim ^ n^-5o 

MB7T-^fflft^.f*0/c*!)(Cli, 7r-yjfiSSft(C3tLTtt«^E. 
3 'J *, fc E. 3 K12 «DG98A<ffim ^ tl Z . DG98ttl±, 

1984^ 7 13B (;ATCC(C<F5£$ *lT (ATCC^ 39768^) „ 

>Sft3-35&li, C0S-A2ttBSa(Cfcl>T^fiS$ ^ IT*/:, COS-7 

acfcv-i a x ^ ~&tf* x i mi&) i:^t«)iisin»5, 

m A^Sa S-^ < ami*. ^^K^f7 7;^^;^ (Spodopterj 
frugiperda) ICfcl>tfffi[ti 4 0 

i, B Otf;-*D - Kf * + a>*fiS ©cDNAEfi|A<, ^ a 

» : cDNA^-fy^ 'J - lifffK*ntt»5 0 391^^ 

ie^toftatt* i. b ^ > 1 1*^ -co%^^ei36-r -5cor, >fu 

( A + ) mRNAd ^f^tC^gq^n, *hlifti;, ^-<K/7Y>-<>b 
t*5^ -bRNA**«/.1« 'J <A + ) dRNASt>IC$ *>iZftmZft&Z 0 tk 



cDNA 7 -f^7'J-*<^f£dn»4o 

^n, ^'j7-^r (NP40) ^am^&w-r**, t^t^Kii 
swuaijT, -ttwciirj o.3«oitsiiD*n5, ts 
a< i.ooox g-cio^racDia'C^»c j: o»*$n»*o t*-&±r* 

0.5« K-r V^ttS^ h 'J O A (SDS) ft (J 1 OnU<0 EDTA* 3" tf , 
TE ClOnllcO h 'J X, 1 ny©xf 1/>^T; >f h7ft9 (EDTA) , 
pH7. 5)teft^n^7 */-A/?oat.iH. (I : I) <D (* « K 

mansft*, i»«^4KSfflm^n, -eur 2.ooox g -c i20# 

IBKDiS^^ttiC «t Om#tt3n*a RNA rt<, ^ > 7 ^£0. 25M© 
NaC^KHKJU, 2f*»<D lOOWx* y -JU^flSfin -t It - 20 
rTfrjfcT6C irir^oTttRtfLfc^ftSo & K , RNA * 5.000 
x gT30#fHk ? MtSft, 70«ftC/ 100«<Oi^ y - >K;«t 

>)tt^$n, -eitK«i^L*bni fl :mi, £ jtofcaaa'WRNA 

ffi2r, £ Sf <0 SBflS W RNA ti. Chi rgwi n<£_£. . 1 979. Biochemistry . 
18:5294 i:«t 0 J; 9 ^ TT-^ W 7 f t ^7^ - h - 

f&ftt^A&^ffl^Ti&ttSft?**.. 

* ij 7f-iMfcd ft*: (PoIyAt)mRNA li, * 'J ^ <dT) -tr ;L* □ - 
Xjirco?avhr77-f-aSiCJ:0^3r<DftBBaWRNA 7^ £ # £ 
ft* (J.Aviv>£_£.. 1972. PNAS , 69: 1408—1412) « RNA # 2 n« / 
nrfcDaffiTETSdOnM© h U X, 1 mUOEDTA. 0.5WOSDS . pH7. 5) 

<f> < t^^ni, fORNA S«E^tiSi:U/:», * ft li NaC ^ i: J; 
0 0. 4MCl»ig 3 ft, -e LTte£8«iK(500mM© NaC£, lOmMO h 
'J X. loMCEDTA, PH7. 5)(C «fc 0 ft *> o T^Wffc;* ft * M 3* (dT) 
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ic 2 *ia <* ft, ^UT*75^uio**»<o^^a«*ttn«toft»$ft 

5, # 'J ( A + ) mRNA#ETS onja-HcJ: 0 S*W 3 ft, TE- 
ft^iy-'^aot./^lliO 1 « to ft £ ft , -eUT NaC 2 S> SS 

ani-<to o.2Miru, *ut 2*ao ioo« x 9 j - ^<r>mtn\z x 

OitKtit U#> ^ni, RNA £20?. Prittt-tt- Ua6, OEtftOgrf, 70W 
ftcF^ir ioo«cDx 9 1 ffiifcf* £ ft*» *M 

(A + ) inRNAtffl^T, cDNA^ -< ~f 5 U - A* « fiSt £ ft t# * «, 
cDNA#, H.Okayaoa AC t . . 1983. Hoi. Cell Biol. _3_:280 (3IJH 

(- j: ^^Hfliastctaiii ft*) cD^&^ffl^r, * »j a*s<o*- <j =r 

(dT) ^5-< S >rftCFAUV i£1£1?8*£ffl^TS(fcS ftfcinRNA® 

53- * «e» n m £ ft # * o 
cdna 7 -<r5g-<--€-inia-ri^»<oteo^feu. 

#K;fcl*T&<fcJ£ftT^*o lo<B&£3r^;fr£(i, * »; (dT) 
y?^-, i£f£3?«*. (dG) C«t 6 -*mcDNA<03fc4a{fcft 

O 1 !^^^-, Z 1 - irX(XpBR322XI±^cD»*tt: ( iff SB f * S4 R 
SBfi-CiJJfflf d ft, tlt*'J (dC) C=J:0*ia{fc*ftTl**> 

^ 5 n 300 U^Sfl ^ ft /;EPm 109.748^ (?i m (r «t 0 ^^fii » t^ffl 
iiini) tcM,tii$ftio 

U B -f >th'^-^3 - KT4 cDNA 0 a l/J^f^^^ft^-Sftfi 
Lw^i^li, m%$ftfcm^^n^^^ft 5RNA «)IIl'ttlSSn5 
cDNA^SfflT -5 C t, ftJ/»l6$ft^, SC/miBS fttl»ttl'** 
A> ^ CD RNA ^T£fi!c $ ftfccDNA^* a - 7 ^'J ^ 

U^L^m%^ftT^/A^fl^RNA ^b£fi£$ ft/^cDNAr a - ^ t; 



Li»tttttt, 3 9 -*CU*Af*£-*r ? a- > ft U C: 

r ^53 WAC ^< 9 9 - li, pGEM^l/- (Promega Biotec. Madison. 
Wisconsin Corp.)T**) , * L T Sanger^;. . 1 977. PNAS(USA). 
74:5463 (CtOEC^ft^^^^ + ^ffl^^J^^ffl^r-^mDNA 
^KJllSt^ti C ttfei, ffi#i&£li, rfj K$ ftr l** + y h, 
ffi I < tiUni ted States Biochemical Co. Cleveland. Ohio 
Slig^ ft *Sequenase mmik&*v h^ffl^T. ftai8^^^7>f 
■7— , <b X. Promega B i ot ec. Uadi son. Wi scons i n/r ?4 *i ft -5 T7 

sc;sP6 ftt/EK^HW^^-r^-^^v^Tffi^Kr^^^ft^o 

ffi>7 h77t^^ff^t>ni#4 0 CCDT-y-fcr-rti. NF- k B A< 

i, b co^tsrr-^DNA c^^tiSDScs^^ni, *<z>r-y 

-b (i. NF- *B - 7 5 X I HHCx > >V -5tn. T U t> ^ 
TCCCGATTCCCCACE^IS^ 2 ) (D ^ £ (I it T 6 , m * Jfil # SS 3? tc «t 
0£55t£ft* U B co^m^«fem^oCi:^^iS5«, B*T t- , :©x 
>^>-^-EKli, NF- ,B i:e^T6:t*^^nti^ 
(Baldwin and Sharp. P. . 1 988 PNAS(USA). 85:723-727) 0 T y -b 

iizbifz NF- «b costii. m* omffo? << zf<DmmmvQT $> o & 

%^Fft^Jurkat T-fflSaT^^o CwaBSMirfciti NF- k B O SI 
%{a-r-$>(;SfS^ ntl^ (Nabel.C.and Ba 1 1 i more. D. . 1 987. 
Nature . 326 : 71 1 — 71 3)o 

- hti; ti:iotft/;r)ri6 : KB mRNA^ITr * fr, XktU 
£ JurkatJfflflaac/XXti^ ^^Wtt*iH«*IW»A^?#»jft 



^misai*bftc;aei^5<^^ft/cMHC x>^>-9--iS£:ra-:r 0 

-5 : tartar- h 'J ^ i*. EDTA, DTT , *) d I -dC(Pharmac ia)ft O 7 'J 

It^i:, Baldwin. A. . 1990. DNA A Protein Eng. Tech . . 2 : 73—76 
iz£t)&.e,£t\Z h ') X/ 7 1 ) > >/EDTAtta»*ffl t^T 

^^145 «^'J T 7 'J ^7 J KY^±T©1E&acftlw^/.:t3£ft*o 
y/Ki«»*L*«ift* -eLr^a^lC^^Tjai^ftT^^etiS^ 
fflV^T-BSfc, ^- h 5 ^tT7 ft*, 

cDNA7a->7^, HHC x > ^ > V - DNA e^a-y^O NF- .8 
<O£^£fl^r*^Xli#b*^ft^©te:fttl<fc0f^££ftW*o 
iafln£0»»7^, cDNAEHA* U B £ 3 - K L , -eUTffl^cDDNA 

^ ^ c i: ^W^i6 * tzftizft n t>tift * <, -eft<i©K*ti. 

t- JiECD J: -5 T h Z L^L NF- k B <Dtzib<DQtZ r> ti DNA x > 

i?/X^>'<?W, tzh A. (iKBFl , MLTF, 0ct-l X li H2T1^ 5 

ft fco 

i k B £3- * DNAAEfl ® ^ ^ % \Z is ^ T 5B ^, ft T 

f*/-*IXffiffl$fti9* ? ? U^t^ K^a-^to-^^^HTSed-r* 
:t«S**i:9l'ifrrA67. cftli, te^r. I. 8 

%£(DU'-</ucD&£i±i£ajTffiffl£*r-r* 0 
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m i 

1, B © 7 o — — V 7 

RNA 1rt>=? 4 7 5 U ^ -$4liEf fc X & C n •=» © 75 i£ li . 
Sporn. S. A. t£ H . t J. of Immunol . . 1990. 144 : 4434 \Z & ft 

h h <h IC Xli American Red Cross** «i «i n 6 „ f^#© 
»HEI±, Ba6t:, 33l#K4b-^X5ai *nTV**Ficoll-Hypaque 

£ ft <5 o Boyun. A. . 1968, Scand i nav ian J. of Clinical lab. Invest. . 
21:77 o Percoll * ffl t> T ffi & # (C J: 0 1& fS M 5> 

^b$IB$*T4o Ulner. A. J. . and Flod. P. H. . 1979, J. of Immunologi- 
cal Methods. 30: U fftTj, i&#li, Ei erman. D. P. . n if . . 1989. 
J. of Immunology . 142 : i 970 i:J;t)Ett$n4<);?i:y7Xf 7 ^ 

a a* a jot-tic -en u- htictcioritt^ni^, 

Uti*£, Eierman. D. F. , ^_£., 1989, J. Immunol. . 142: 1970 

- h £&a-r 5 fciftc &m $ n#*, ^fiiziattiif, loo™© 
aai*«ri/-h$, >srta*&*s (pbs)*, loo^g/mfcot 

h7'f7o*?f>i:j;*) 37*C"C45?}[H! , MSf-So 
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i>x£Jr©RNA ^^n^^iftai^n^flii. < t fe3o#mu m 

»J»f^U-H:tt«t4, 20 u g/m£<DV> 9v< 

X/U 7 x - h &<$OHPH\ 1640 m «J IZ & t » x 37*C X , 955* ££1/ 5 

* co,©£HisiT-c#»-r*. -ttwcn 1 - 2 x io T fflcDiafia^, 

ifctc. ft«ttiHJS£, 50g©Pluka tttt«#t4£ 0.5g«ot h U 
-)i.N-7-)o^HfA3^> («*»« 0.596) „ 2. 5mtf © t M 
^iXft+h'JOA, pH7. 0(25mM) ftC/ 0.7«/O 2 - / A*^ hi 

y - ;K0. 1M) t^fi^tictiUotiiifeoTilRinfc, 
ticiiUot, #*#%©&£©», mwr** *©«**-£& 

«fc 0 100«*KL. -tLXfltaL. i^n*©^8tttt 
*©pH£. 1 MONaOHi; J: 0 7 tc Wfi L/io 

&SfifIOiS<t-t ^ ^ £ 5.7MKL. -e-LX 0.1M©EDTA, pH 7 X 
t±25mU(Dftffit^ h *) 1*XU9 *>8t1~ h y^Al-J;*)!!*-*-*,, 

-£©&*££ 0. 2»yxf ;i/e D *-jj(*-n;j:t)a8i, -tux 

0. 45 ii m©Uillipore 7 * ;L/ ^ - <£ a U X a ^ * „ 

y - O f - * •> T * - M= I* * JJiiSRNA £ , iaffct^Ol?,-/ 

<&#tt-r*o sa^Ttttco'AicftjfiSc-r^RNA ^5^^. 

fc^X68'CT^» Juftti c ti: iot, Xlix^y-;n: 

%\z X 0 b»S C t J: oTS«|?t^ C©as«T*«d 

n £ RNA l*X., a WCcDNA5 u ^ - *iasit5 ; H<T 



§ 5« 

±£mtt£nA:£{*0)RNA Watson and Jackson. 1985. DNA 
Cloning. J_ : 79. "A Pract ical Approach", CD. M. Clover. ed. >. IRL 
Press. Oxford ; R XJ Huynh. et al. . 1985. 'Construct ing and Screen- 
ing Libraries in Lambda GT10 and Lambda CTl 1". DNA Cloni ng. 
J_:49.A Practical Approach. (D. M. Clover, ed. ). IRL Press. Oxford 

(ij:03e©£n** n tyo-ft&zm ^xcdna^ >c^t >; 4 -<om& 

■7 K , AMV i£IE^SSRC5 ^ u ; -7 7 7 r / > h DNA ^'J/7--fc f 
1 ^ffl^XcORNA © — *:^cDNA^(D(Eift^ft^.-r £ „ EcoR I 'J 

-*sacDNA7 5 r / > n=ae u, t^xstRL, -eLxm 

55© '< -y V — ^ > 7 16 Hits, f AC *3 Gigapack(Stratagene. San 

Diego. CA) &mi*X A tilO** 9 9 -tytZ'* y *r — iS l,tZo 

^ 5 'J -f - (i, DNA 1 y gS/:0W7 xio 7 cO»J«X^ 5. 3xi0' 

^o/im^/p^^^n^RNA i^l>TSi6?fif: n P-7^;^ri 
A= 5ff 1 — SflcDNA^ d-^CW^'J / -f XHCC 4, OOOflScO 7 a - 
>*ail?t4C tlUoTSISIL/:, 

JiE^^-^^^^'iY-^, 3073-fHIXIi 4^Rfl. ft »T 
rfn^, XliMffid nfc^f+#tt»»^ >i »tt* nfcRNA coi£«c^(C 
iOaSdnf:''?-?^^^/:?! - ttcDNAC J: ^ S SO ^ Y ^ 

r-f » * n ^ ^ j» ^ ^ » is ^ n cdna y □ - y ± <o ^ -< y; y y - 

Pfx?'J-Hfc. C fill, I» B coSS^WE^^3£t)-r, 350*a 
it 7 7 r / > h T ^> ^MAD-3 <Oft«*tfc^L/c. OMAD-3 ffi^l 



« U 8 cDNAOiSS 783— 1117t iHSm — X*5^. ttl>iI/lD£D h 
^1/ ^ TGA A<yAD-3 (CfftE-TiC UAD-3 ©EH 

*ac;ff «f»i*fr nfcnRNAfr & sa* nfc* 2 cdna^ h 

•J ^ a-^-f *MAD3£fflt^Xf#A: 0 oRNA$-i£1E^ ^ LT 

cDNA^-pcDNA 1 ^ - 1 1: J' □ - >ffc Lfc, Z c7) ^ ^ ^ - (i. In 
Vitrogen Corporation^^A^"C# i, CC05-< 7"7 M ^ — ^ 

W 2 

U B ©DNA EH 

cDNAJ* At*^. -^ffl^C^^-pCEM blue (Promega Biotec. 
Madison, WO * (C ^ ^ a - > {fc L « dsc DNA EH^S-S-, 
Sequenase SJfl^lt^ h (United States Biochemical Co.. 
Cleveland. OH) &C/T7&C/SP6 7"7-f7- (Promega)lt Cf IZ E H « 

+ (Sanger. F. S. , . 1977. PNAS(USA). 74:5463 iZ 

£e^n5«t?t:lt) J: 0 ft C -> fc 0 02 U, L B ©cDNAE 

w*m + . 

I. B © E ?1 ti , tn^S5 ttl550ta&#T.& 0 , f LTH3?£D 
T*^d £ n i m %5fit4© tz AlCKozak 3Vtr>-yxEH©5' fl>I©94 
flBO*a«it*tt«r S C t ^in-r 8 3' ^H3?SJ«ti. mRNA© 3S 
-CM^T* 3 flB©ATTTA(EHS^ 3 ) ^S^tfT 
(Kaput D. . ^_^..1986. PNAS(USA), 83: 1670—1674) 0 -f J A 
ma, m«Jrt I550©«3Tte£ *>o 

I. B©fl^$n^T*>'«EH/r , l22tC7n$nrfoO, fit 

tnucDNAfi?iji^^nt^4o -e© * >/< 7 mi 3i7«©T=y 



> trXEfl, DEEYBQUVK(E*I*** 4 ) **tf72fflcOT = y 

tttts^-f . sff 2 >r >, f>x*>5C-*»Ky-<>(i, pkc 

■J >»fl:©fc»!)£03>ir>tXK?i!, RPSTR(E?q** 5 ) &C/PEST 
(£^)S^6) »*(:Sti^****, COT; y« 264-314 l± 

74 — 242 ^^ffi* (Lux S. B. . 1 990, Nature . 344 : 36 —42) „ 

0 3 li, Kyte-DbolittleS^ctt/tt^ttT'a 7 h^jpto 5 flB<OT 

rkc tt-^iWEJiifrt fc±ai^5i^nr 
gq 3 

I » B T -y *r -Y 

K , pcDNA 1 (C&IJ* U B DNA EKA<> SP6 RNA 
1f'J >7--tf*ffll^RNA ££.1$.? Z tz&lZ®.m £ ftt-o RNA 

KL, LT-ecD^fiEa^, 10&S SDS<f J 7 i"J /17 ; KV/HT 
»tfrU:, itJffltLT. S <H ftS 5? £ t\ tz EST U « £ ffl ^ T ft tz , 

S4 ah, piE^m^^ira »Rofc»i:«!ffl*n«att#ifii** 

*?ttlliF*)Htt NF- k B -af£fcfe£^fc<DT (x- 9 I1?f£ nti^i 
tO . *CDfclWt5M±> NF- k B «C *t OT«»WttDNA T 7 >r - -r ^ 

NF- ,B -mttd nfc»tt*lfil«»»ttlti, 7^X1 HHCx>/^> 



»H¥W-508029 (10) 

X (icDNA<0_Acc I m ftttt-**-r *»RNAcOl^n^£HHr i tzit> 
XliifiGtfiH L/-. _Acc Id, SB 3 T > * 'J >5ttf*IZ 
fctt^T • yfitl67 IZ.tttC** *ti»T L B cDNA£ WBr-T * «, "S 

1096 SDS--K »/ T ? 'J JIT I K V ^ ± T * * * tft L tz „ cDNAA^TM 

5 n * «k -5 1=, + o u b oiRNAacF_Acc i - m<tz ntz ~f 

KA^cOoRNAd, ri36ac/22kDcD * >^;»*SbL/: (0 

4 A , u - > i & 2 ) 0 

+ ^/ift*<D U B cDNA ZtttS 2 u 8<Z> PcONA 1 £ , BamH I X d 
_Acc I (C J: 0 /8ft L^o EBEMPaS»*U. cDNAtf A t* © T SEE £ Wfflr 
-Tic SES/SfttJ)*, 7 * 7 - /U/ 7 a o * * ;l A^tii L, x?y 
- ;t it » L * , -eUTRifi3l# (Boehringer Mannhe i m) tr <t 0 ftfe 
SanSfcfMctS^T, SP6 RNA -f J > 7 - £ ffl ^ T 37'C T I *S 
fflK ■ 1 00 xz £ CO S Co (C l * T RNA ^ & -f *> tz £> iZ ffi ffl L • J# ^ 
n^RNA^, 7 i;-/t^/?oot./^i;j;0 2H!limiL, x^y 
-^Ct»L, -eUT20^ RNA O^fiit^, T if 

bSf, rtHtt NF- k B -«DNA -&&f£&&i&HLtz 0 Zt\it. 

aft>c^>*tzj:Ofrt^rft*^n^DNA *rv * * - mm 20 

T±mtt^ -T >tfha a2R5Eg<D^a6CMt^fe 0 ^(C. RNA 4^ 
Prooega Biotech A* ^ t» O ^ ^ »5 ^ # ifil J* ® H? X t- 



"S-yf t-V7^/^n/;^fi2a^, Laenoli U, . 1970, Nature , 
227_:680-685 (C £ 0 E fSL * n ^ <t 0 (I U T I0« SDS* 'J T ^ »; ;U 

7; Ky^it^iifi/:. v a * u i6 , * Lxmm?;&&M 

DNA T 7 a -T- ^ -fflBSli, %<ti/T Vffit±ffc5 n^Sepharose 
4B(Sigraa) (C * W ^ ^ $ tl tz UHC 5^ 5 ^. I i > ^ > ^ - E ?q 
TCGGGATTCCCCACE^IS^ 2 ) ££A,fio mBff^Si&L, 

NF- ,B cDffiE£Kodonaga&c;Tjian(1986) O ^ S (C J: 0 ^ » W C 
ff'iofc. PMA ac/PHA «»*nfcJurkat T- tt3aa> « tfj * , 

NF- .8 ttfJOfcaC>l=ffiffl U:, Jurka t S ffi dl & £ 205t- Hfl . mm t 
#(->f>*a^-hL, fit NF- »B ^ifir^il/MCfcOfg 
KlOfc, -> I Isl CD DNA 77-f-f -^-707^77^-^1 
^ rf ^ o 

I. B cDNAE ?1 A* NF- k B Cg&ti^f ^ = - Kt5: t^ife 

>r(i, MHCx >^-E^I % TGGGCATTCCCCACEfilSg- 2 ) 

0>et*:J:0 7F*n5J:7(:7;'J;iT; h*y /UiiTtD NF- *B ^ 
coa8tt#lfilJ*HaR(C J: O^JS^ni U B cot£££*aiT -5 C t 

<h&-,tz 0 anr. :oi>">t-R?iii, nf- .b z z 

tZ^Zntz (Baldwin and Sharp. D. . 1988. PNAS(USA). 85:723- 
727) 0 7 7 t>fi;felt4 NF- «B co ?Y ^xV^^twl, 4? 

-;Uxx^^«%5n^Jurkat T - & US O f* Jft Hi ft T ^ -> r- (T£ 
(CfiC^n^) o Z<Dmf&%iZtsH NF- .B <om5&li-r*7>(;^$ 
nTfcO (Nabel. G. and Bal tioore. D. , 1987, Nature , 326 :7U — 
713), f It $ bi:, KBPicteStitttt^ffriffill^ff iEtio 



y;l»»K^7 h7 7 t^f*, tfccoiiOKLTfftt-^o Jurka t . 

•infcsjamtsioju gsy/xii, u b drna^^-t^ 
^Xii^stti^-^^wtt^jiii^iSJWtt i a g. &t/io.ooo?ta/ 

U X, pH7. 7 . SOmMCO *&ft^ h 'J ^A, 0, 5m«C0EDTA, 1 nMcoDTT , ^ 
2 x/ g co 4? 'J dI-dC(Pharmacia)SC/10«<D r 'J -t a - vl- (20a 2 co i 

* lT»[i:, Baldwin. A. . 1990. DNA A Protein Bng. Tech . , ; 

2_: 73-76i:<tOEe$niJ;7i:lt, h 'J X/r y > >/EDTA | 

S*«E^ffli>T^Stt59<^ l J7?'J^7; Ky;l±T?co*Sl*» *| 

tct*fi*3fc 0 aCSlftttli, 20oAT^ 2 ^(Bl, fT K t> fl 0 Y ^ ^ K | 

*S*Li6, -e UT^«»(Zfc^TE£731cO77^ J £-m^T-70'Cr-9ft * 

0 4 flfe^T^aitC J; (3/T^fl4 DNA/* 7 M H ^ i* l± , 9 ] 
*co$*c:J:0 NF- .8 & C/KBF1 "C * i t JS n ^ • I. B 7 a r * 
5^$nfc»»ttcojSSJ!aili. nfcJurkat TmttiMV0\Z&lt Z> \ 

NF- k B /DNA ffl^f* (0 4 B , U - > 2 (C fc X X Z 5c SI 
lUO/T^i) (-Ma-r^DNAe^Stt^lSSL, f LT?(» 
ft-T -5KBF1/DNA S ^ (0 4 B, U - > 2 ^ T K ^ £0 IZ 

oRNAlC J:0^or7A3ft/:*IWaXli««aR*nfc»IW«Ot» 
^n^<omJflD(i, DNA-e^ftiKcKW^/JU^^-^o/ 1 - (04 B, 
U - > 3 AC/ 4 ) , 
PMA fttfPHA «Q A ^ n/; JurkatOffiKO S fft ffi tb I- »t 5 DNA-tS 

2 *saa»3n/:7o-7'tffi£S£c;i,/ii^t. uhc 
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I) * wtD£S7*o-7*TGOT\TTCCCGA(E*IS^7 ) 

* NP- ,B lUOe^^n/a^Ucntr^Uc (Baldwin and 
Sharp. 1988. RE) « j3 I » & U ^ I * ^ <* |- M & f -5 H ^ |± , 

np- ,b &t/KBPiTfc**ft£cDgtttwftiL^ ftffir? ^ > 

&CM) i:-h5>llIsI^(Cffi5Sttr 4, Jft t*K, 2 »cd DNA/ ^ > 
'< 7 Wffl^f*l±. NP- >B CDpSO ^7 hi:«r^K{*i;j;») 
Bit 3 ft (0 4 C , U - > 4 ) , L* L7* U - ftffiifiiffli:: J: 
TlitfaSft'It* (0 4 C. I/ - > 5 ) o SEoT. I. B * > ? 
WU, $H » 3 ft A; Jurhat T- <fflfl3 ^ ^(DSO NF- fc B gtfe£S&<|[R 
*t LTJurkat KBFl fill* a C * 9i:8< fflft*; t*<T 

S *. 

ffimaitt^, Swick /J . 1989. Nucleic Acids Res. . r7:9291 
-9304©*ffi£ffli*T, Jurkat T- Iffllfe* £ M L A:. JaHS*, 10 
M ^ i^KJSlfll W RPH II 640* JftIC t > T ® 0 L <, J5r2(C J: 0 , 

IfflflS*. M*5J«&£ (PHA) & * # - ;H2- * »J * ■? - h 13- T 

-t^ - h (rmaxc x owmLtz. -en iii. -eft-eft i u z/*&ik 

C/50ng/ni*cDj&tt«J$-C{jgffi $ ft/-„ 

H*£ ftfcffl*A< NF- k B iStfelcStOT«*WC*-5Ct**-r 
fc«>K, * 36 91 #11, fft©1*ta-dlj^ft/i DNA- t££ ^ ? 
a*T* I* B ^>'<?»OR»t»l(rLfc (05 A) o l> B (i , 
£ » WG^H* (Car thew i$£_£.. 1985. Cell . 43 : 439— 448 ; USF 
<h LT *>SD<bft *) , Oct-1 (Singh. 1986, Nature . 

319,: 154-158). XliH2TFl . ;ni UHCi IS * H * 

(Baldwin and Sharp. 1987) CO DNA - £ g fcfe £ ffl 3 L >a ^ o „ 
*3ft9I#liJfclC te£OfiBBaSK^e>cD NF- ,B A<H3?£ft/c U B * 



• »«¥U-508025J (11) 

^J&l«£DfSI6tiltS)7^*=»0 NP- k B li. | k B ?Vi=<fc'}Q , 3 
3 hfcA<, L* L* ft £<DlHttU a«B 3 ft *KBFlftttttR$V 5 ft a 
(0 5 B) o *ft -iOttfflttlCfclt 4 NP- t B fttfKBFUStt 
OStli. p50 NF- *B * 7* J. .=. ? r- K tt-T * J; 0 Si* £ ft 

6 a afot, u b < o^cDiaffiafia^ ^ co np- ,b 

irWLtOUi ^i:»*Wr*»), * LTKBFl DNAIS £ S t£ U *t L 
TlifcA*Xli*-»fc<«**iJX. (0 4 B&C/ 5 B) „ 

*ft£co*£mi±, U B ^KBFldli^fcT**, NF- .B CD65kD© 

» H irtSSf^fflr *tafiC tfflfcT -5 (Kierantt_£.. 1990. 
CeH. 62: 1007-1018) . &oT. *%91*tt* U B H5?£f£tt 
A< NF- >B DNA-tS£gtfe**$&ttKffl$ L, * LTKBFI. ULTF ' , 
0ct-l XI1H2TP1 <0 DNA-l3£Stt*IH* Lttnc fctfcST*. 
DNA-t££7*o -7*li, BamH I frlffiaa£W-f*:K'; 'J > 77 - * K 

ftfc HindDI -EcoR i ^ffcttlT^^ a ?5^I UHCi>^>-»f- 
-^ofi^iiti. CCCTCGGCATTCCCCATCT(ae?iI#^ 8 ) T ^ 0 . -e 

LTSSMHC y o - riiCGCTGCGGATTCCCGATCKE^IS^ 9 ) T«fc9 
(Baldwin and Sharp. 1987) „ ULTF^ a - f CD &n |± ACCCGGTCACGT 

CGCCTACA (E^S^IO) T^O. 0ct-l r a - 7 © E M it ATGCAAAT 

(e^js^ii) t$>o. * LTftarori)>* 7 /^a-ros 

?y (i CAGAGGGACTTTCCGAGA (E?n$^12) T « -5 0 

t«oT, ±EK*£ ftfc5Hll=»-dtti*, u B ^u- KT-5 
cDNAE^7^[F-KB DNA fe^ g 14 £ |^ fC f -5 ^ 
J£L, -t LTKBFI. HLTF. 0ct-l XI1H2TF1 CMat-SS-tt* ffi§ 
L<c^ct^e»r5it^ft-5„ 

Ik B O -5 loOftBll, th)i<th l J , )iftti'3l/-h 



(DOC)(CJ:0 NF- k B A> ^ 0fl ft 3 ft -5 C t T « -5 . U B i)< NF- 
k B *MiBfltt$ ftftff , NF- k B (± DNA tr^^"C^^ 0 SEoT, 
U B ^3 ^I=»fa-^lt5 ^»B«#Ii, I . B mRNAiriO 

fri*5jaaL. * LTNP4osaftTEja^$ ftfcfi^a*, frEoj: 

9*CLT, y 7 hT-y-t-f(CiiV>TattLfco watt 
NF- k B * % ±3ac0ck9(rLTDNA T7^--r-f-7avhr57 
-^-SIiStCiOKr^L, F»3Ht± NF- k B / U 8 tt^f**»*Lfc. 

ft Jurkat T-fflBacofflm/ft£fi«&irSiHT-5 (04 B) 
U B H^ifiJcati. CCD-gpmS^ftfc NF- k B (0 
6 , u - > 2 ) o 

«t 0»^CIi, NF- fc B *^*t/i0x£ gOtSfSaJtSi*, \ u i <D 
U B 7 o r-5 ftfc»«HJ|Xli»«HR$ ftfc»)B!» t J:£fe 

^*f*TTSic-fr L*fc. -e£D££{i£STio#rwam£ ft, et^ 

T, 2 g cd »; dl-dC SC/10. OOOcptn ©SJ[«t3fe5^^$ ftfcDNA 
^D-^^SJDl/:, (C, £ to ?SJ (± % 5«.U'i77H7; K 
MJ x / / 'J ^/ >/EDTAy ^li:|jSJ5 ft. ^ L t tEco J: 9 1: U 
T^W3ft/- 0 WttSlC«)^*(Cli, 0. 8*fcD*- h 'J ^ A -r* + > 
3 u - h * , ttAStticflSftlL ( - # 'J d I -dC Stf/D-y) , fe£ 
^T 1.2«NP40* flSflfl L/io --KVdl-dC EtV7a-7<£f$fia L,, -e 
LT£ST155>nfl, Ot^-Hf: 0 c ft ^ CD S Cj> «b t « ^ 
» L . -eLT±Eco<t-7lcLT5>WLfc 0 t h 'J ^ Af-tt ^3 u 
- h (DOC) t<0 NF- .B / I. B SCo. & < , NP40^< > * ^ ^ - ■> 
3 >coaSU. NF- .B DNA-^^gt4«-WJ J at/c(ia6,U-> 
3) . t£r>T. SEo/^^co NF- k B DNA - & £ g tfe <D Pfl ffi li , ft& ai 
mix is it -5 NF- .B / I. B ffl^f*(rm^L. *LTi^Jft^<Ort 
tStfe NF- ,B / U B IZUE&^L^-^o NF- ,B DNA-tt&SttU 



DOC asciO, ^JS^ft/c NF- k B / I „ B * & © ik $ n » -5 O 
T, *&«D!#I±, li IJ Ott»*fft4^>/^»^3- 

k-t « z t ^eaa^Jtt 
gq 4 

u b cofflat7>7y? 

oa»/aBsai:*»'^4*»wc!> u b > t e ^ -o^tE-s-. 

J -+f > 7* o - y h a-fffii, ±!5©J;-5 (CHaski 1 1 tt£_. , 1: J; 0 E 

^ffi^ffll^T, ft*tfltt^££*r<Z>RNA f$ttf5:^^ 

5£o^ 0 7 -f Jl 9 - -£-43*C-C^ -f 7" »J r ■< X L. ^Lt7*o-7t 
LT U B £fflHT. 56*CT. 0.2xSSC O « *t K © i T ffc ft L . 

PCR 53-Wli, JiEco J: 7 tr LTi^tt^ ft/c^ JfcoRNA 1 ^ g £ ffl 
l^Tff<C*3ft. -e ft iZ <t o T RNA fj< . Kawasaki^_^. . 1989. Detec- 
tion of Gene Expression. PCR Techno 1 ogh (Eng 1 ichtttfig) , H. A. 
(Stockton. New York) „ 89—97^ - ^trEI2$ftTt>-5J: o tZ Lt, 

7 > y + - ^ffl^r 33 1 ftiDNA idEijiaFhfc. txd, tsua 

A<5' - TCGTCCGCGCCATGTTCCAG (E^$^!3) BtV 3 ' T > f- -t > 
X 7* 5 -< -GCGGATCACTTCCATGGTCAG(E^ 5^14)(mS^359-379) 

«t 0 ff ft fco G¥HieA<io©ffl«^^r^^fftcofflia^^ 
^trited ft»s j: 7 i;< mftccsEffita^, K«it>^^tct, 
feibPCR */us*Tfc;eLfc 0 it^ua^ cd*w«t i. b 

cDNA, Jfetfl= U B »gt*»3Sf 4Tli: 4 »$Rfl, M"«Lfc*«A^ 
^mtt^ft^RNA *%A,ti Q NF- . B ^7^7-^, Kieran/^.. 
1990. CeM. 62: 1007- 10180'jiM d ft (E « -feffl t»T L fc. 
-ccr)ij>X7*7>r-7-{i, TAGAGCAACCTAAACACAG(Eyt|»^15)(faA 
*t3!6-335)T J> 0 . HT7>ft^r7-f7-li, TCATTCGTGC 
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TTCCAGTGTCE ft * 1 6) (fc * M 629-648) T 

0 7 AU, KB ^tfU^Percoll n/;»« (To) K li 

a 7 Bi:^$n4 0 

PCR 7>tfrli, < > ^ ;n: U B a>RNA<0 « 

m^TF Lfc (0 7 C ) o :nii, HSB S RAJ I ISA*, 7 '] t ^ 5 X 
h-^lfflSa. G82 &C/HUVEttH8&££* L ^ 0 L B ©*li, LPS (C 
ct £ HUVEIfflll&tD f£tt ft IC i 0 ^>fl, U B 56£Kfci;r<5#, 9 & 

^e:Lf:. NP- *B ©&m/r< £ fc, To& ^K077^f 7 ; 

aofla&K c t a<e» £ n. -e ltsb^cd u^mipua ^> 

o»Hir J; D 2-30i^a6^n^^, [L-2XI1TNP ^OilB©t*i: 
5 

£f * I > B li, I. B / NF- >B a £ * & Sc © 3$ js & m m u . x 
iZ NF- ,B t LTffiffi £ n#* 0 ffi^, [. b'<P >T > ti h o g 



1* HT-U-50802!} (12) 

a£f*iBaS£ffi«LXIitt(f iffc^ttWli. IW^ DNA Kflir© 
£-f 6i»tt NF- ,8 fcK J: o Ti*£^3&gi£*S$*-r 

NP- >B<0*£att^*-tKJ:^Ti*tE^»5l£ttifXli£<T 

K, pcDNA 1 dfclt* 1. B DNA (EKA<. SP6 RNA *M 
> 5 - -tf £ ffl I * T RNA ^tfiS1-6fc*i:ffiffl3n»6 0 RNA li"S 
- / - ><Df?tETVO + *m&0&liX&tl*ti>m l &&iZ&<,-TE 
S?£ft, ^lTft?aff©flESXIl^«ETT© NP- .B tffl^*n 
3- h^ffif fti40/:Ai;a»$n5* NP- .B <Z> St ti , i 

£o <t n (- it as 5 n*?g»£ n^jurkat t-»8&t<6*. 

y;^BKi/n77t^:fe^t^8fU^ 4 ffl^ 

t*iBfi2^Fast * <t*awi** amititttLfc, v/ur^-t^r l::* 
^*Tli<!:^^Xli£ ->fc< h^^jsEL^^ofc, 

U B / NP- ,B «#t**££ftTr*ffc^ttW£fll£r**:tf>C, 

oDse^do^-c^tt-r ^ c t^r^^o -r * * -> ^ u - h/NP40c: 

felt* U B / NF- ^Bffl^fc^JSatTSfctfxDT^-tr^litfJBK 
Sitt^nrfcO, -g-LT^^B^cOT-y-trYlilfiiaicLTtf^^nfc 

fc. tS£f*£?c£<t-f iffc^ttlKli NF- .B U B 

if, * LTcfttifttm^'-ou^n/iMHc ? i xy/x>^.--^ 

o-t'^cd NF- k B cd& i; ^n/-^^ic J; 0 $ n ^ „ 



American Type Culture Col 1 ec t i oniZ tf J£ $ ti T t e 

^ £ ATCC Na ^FRB 

E . ^ "J TS£DH5 5 - 16- 91 
(- tf >5 pC3. A 



(_> t_> e> to »— 



<J3 <_) CD 



c3 -ct 



<— » U3 ► — I — t_> 



<J2 tJD <JD 



(-D U tO (J U 



I — CD * — ' ► — 




CO 

d 



— > — n 



O 
O 
Q 



— 12- 



WHT-U-508029 (13) 



o 5 o8 oc B *j 



_ oO pc b *J 3 oE> 
u u u o << 
u < _ < < U 



UUOiUOU 

o o o o o o 
<J u < << 

o o CJ CJ 

o * 6- , e-« 
a u *« cj 

CJ CJ H H 
O CJ «< U iJ < 

< O 15 CJ 

u cj cj -c 

o o << cj a cj o 

cj cj cj cj w w 

o < < -< cj H 

UUO(9HUHHCll4 

cj o cj u o cj 
cj cj cj o 

< H << •< i w w 



o CJ 

cj o 

< o 
cj a 
u cj 
<j u 

< o 

CJ H 

o u 
cj u 

as 

o o 
cj < 

< cj 
cj cj 

CJ CJ 

o o 
o o 
o o 

U CJ 
CJ C3 

o < 

a o 

o cj 

E* < 

cj cj 

CJ o 

CJ CJ 

CJ CJ 

CJ CJ 

CJ < 

O CJ 

£-« O 



CJ — v 

G,« CJ 
i-3 u m cj a 

CJ CJ 
CJ < it- 

uoo olcj > o 
o < o o 

CJ U U CJ 

CJ fr* < H 

a at: < x cj 

CJ CJ o o 
CJ O CJ CJ 

o < < < 

cj cj cj a cj w cj 

CJ u <j g 
CJ W O O »4 O 

o o o a 

6-» CJ O < 

O O CJ o 
O CJ H < 

cj o cj o 

CJ < < CJ 

u cj cj o 

< < < Eh 

owuxoao 
cj cj cj o 




en ootoo«O0ior»oooooooo 
rt oirtoir'iOftonfHrvrtr'tft^min 



< 

CM 

d 
u. 




«< 

< 

2 



]u < * 



W <J Q O 

u o a < 



o 

CJ 

I 



S< O < H 
O O h < 



>• 6 


> «J 






< 








c 


M 
















>*> 








c 




«s 




»H 


CJ 






o 






M O 

o 




O 






•J 


cj 






< 










>« 


o 

CD O 




o 








< 






S CJ 




as 


u 












-5 




M 


H 






CJ 






« H 




CO 


O 






CJ 






fib o 




•< 


«< 







wuo. j 
•< u 

UUUU 

< o 

P. o O 

^< 3 

t-J o w u 

< o 

O & t*. H 

O < I 

< H 

J U U H )J 

U (J 1 

O O I 

2 < E-t < ^ 

CJ O 

U S 6u tj J 
O H 

«< o 

CJ < 

o o 
, < u < 
J (J u u u - 

< < I 

CJ O I 

< g I 

(J U Q HU. i 



toe 



> CJ ( 



5CJ I 
< I 

. O (J o . 



! h O h h 

• < u S < 

• UUUU 
« < < H H 



CD 
CM 

d 



FIG. 4A 



WT A 



1 2 
M1IC 

: JURKAT 



-46 
-30 
-21 
-14 



I 1 

Jfltt5plfol? : - WT A MT MT 



I 

□ 

FN 



CD 

<3 



ti 



FIG. 4B 




a. DIIW 




B 


— 


Hll 


I 


■ 3HW 


n 


a 


. »3| 






■ JJ1IM 




l 




1 





^ 
□ 



4 



1 2 3 4 5 



— 13 — 



Wtt^lflU* ; - WT MT 



12 3 



FIG. 5A 



MLTF 



OCTA 



H2TF1 



Ifctt^ltol* : - MT WT 



itt. 



12 3 



FIG. 5B 



m 1$ 



I 

t 
i 
I 



To 
30* 
Jh 
2h 
4h 
8h 
24h 



FIG. 7A 



MAD-3 



NF-*B 



?5S¥G-508023 (14) 



i 



To 

y*ya*o*y 




FIG. 7B 



m n 




FIG. 7C 



m s m s « « 



PCT/US 92/04073 



PCT/US 92/04073 



l (LasincinoN or subject mattt.m nt 
Int.Cl. S C1ZN15/12: C1ZN15/85; 



V0.A.8 908 147 (WHITEHEAD INSTITUTE FOR 
BIOCHEMICAL RESEARCH) 8 September 1989 
• see the *hole document especially the cltfai " 

»oK "fiS, 28 June 1991, CAMBRIDGE, HA US 
pages 1281 - 1289: 

S. HASKILL ET AL: 'Characterization of an 
tnwedlate early gene Induced In adherent 
ntonocytes that encodes IkS-llk.* activity' 
see the whole document 

NATURE. 

vol. 344. 12 April 1990. LONDON GB 
pages 678 - 682; 

S. GHOSH E7 AL: 'Activation in vitro of NF-kfl by 
phosphorylation of Iti Inhibitor IkB' 
cited In tn* application 
lee the wnole document 





11 SEPTEMBER 1992 



tS. 0132 



L£ CORN EC N.O.R. 



CELL. 

vol. 61. April 1990, CAMBRIDGE, NA US 
pages 2S5 - 265; 

U. ZAflEL ET AL: 'Purified human IkS cm rapidly 
dtssodate the complex of the NF-dfl transection 
factor with its cognate DMA' 
cited In the application 
see the whole docuaent 

CELL. 

vol. S3, 22 April 1988. CAMBRIDGE, NA US 
pages 211 - 217; 

P. A. 8ABJEKLE ET AL: 'Activation of ONA-btndlng 
activity In an apparently cytoplasmic precursor 
of the HF-kfi transcription factor' 
cited in the; application 
see the whole document 



1-12, X«, 
16 



-14 — 



aa « m * eg 



■ S ^ _ _ ^ _ { ^ t) ^ iwt |[M 

Although cllln 1* «nd IS art d1r*ct*d to « oothod of trvctMnt of th« 
"1 M| ***** lh « hat boon carried out and b-iod on tho all teed 

•ff-ct* of th« compound. 

■ „ t ^ 



Fotn PCTJISA/110 |*a 



«f firm Urn (1»I'»»T 



?t¥K-508029 (15) 



M -K * 



US 920407} 
SA 6077$ 



W-A-S90S14 7 



EP-A- 040/411 16*01-91 



(51) Int. CI, 


5 




IS 


C 1 2 P 


21/02 


C 8214 - 


4B 


C12Q 


1/68 


A 7823 - 


4B 


G 0 1 N 


33/15 


Z 7055 - 


2 J 


//(C 1 2 N 


1/21 






C12R 


1:19) 






(C 1 2 P 


21/02 






C 1 2 R 


1:19) 






(72)3S9I# 










-7 















F I 



(72)fB91# tf-^- 

7^U*^»SI. ^'J7t;^7 94563, 

27514, t;k ^—ju k 119 

n— K 782 



— 15- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

^^IMAGE GUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

* ■ 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^^EFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: - ' ; ' . ■ . -- . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



